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GENERAL INTRODUCTION 
Asexual propagation of genetically-heterozygous herbaceous plants by 
terminal stem cuttings has definite advantages over sexual propagation. 
Genotypes of lines or cultivars are perpetuated without alteration, main-
taining desirable and/or unique characteristics. Plant breeders propagate 
promising new lines and sterile hybrids by cuttings. For many herbaceous 
species, vegetative propagation offers an easier and quicker method to 
increase plant populations than by seed propagation. This is of great 
importance to the commercial grower whose goal is to produce a maximum 
number of plants at the lowest cost during periods of high consumer demand. 
Adventitious rooting occurs in the basal 1-2 inches of the cutting. 
Auxin, carbohydrates, and nitrogenous substances accuMulate there and in-
duce rooting. The process of adventitious root development may be divided 
into three general stages: (1) cellular dedifferentiation of basal stem 
tissues followed by the initiation of root initials; (2) differentiation 
of the root initials into root primordia; and (3) growth and emergence of 
the adventitious roots (32). For most herbaceous cuttings, the above 
stages proceed without hinderance and rooting presents no problem. How-
ever, in some instances poor rooting occurs and the reason is not clear. 
To overcome poor rooting, methods utilizing auxins (natural and synthetic), 
growth regulators and temperature or photoperiodic manipulation have been 
used with varied success. Synthetic auxins, such as indolebutyric acid, 
promote rooting in most difficult-to-root plants and are commonly used in 
commercial practice. It would benefit the commercial grower if less ex-
pensive chemicals could be found that promote rooting as well as auxins. 
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This study will evaluate a chemical that has shown promise for the root-
ing of several species. 
Certain good-rooting and poor-rooting lines of Impatiens platypetala 
will be used for the following objectives: (1) determine whether or not 
photoperiod has an effect on the rooting of this Impatiens; (2) evaluate 
the effect of indolebutyric acid (IBA) and succinic acid-2, 2-dimethyl-
hydrazide (B-9) on adventitious rooting; and (3) determine the effects, 
if any, of IBA and B-9 on the anatomy of adventitious root initiation. 
Each of the objectives will be covered in separate papers in journal 
form. The author was the sole contributor to the work accomplished in 
the papers, except for the editing of the manuscript. 
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GENERAL LITERATURE REVIEW 
Effect of Photoperiod on Rooting 
Photoperiod affects various plant responses in several species, in-
cluding the rooting responses of cuttings. Hartmann and Kester (32) pro-
pose that the photoperiod under which stock plants are grown may exert an 
influence on the rooting of cuttings, and optimum rooting occurs during 
photoperiods which increase carbohydrate levels in the stems of stock 
plants. Photoperiodic responses are determined by the length of darkness, 
and interrupting a long dark period with light will improve rooting of 
cuttings that root better under long days. This was demonstrated with 
carnation (46) and clematis (62) cuttings. Stoltz (55) observed improved 
rooting of chrysanthemum cuttings during consecutive runs from March 
through June and concluded that this was caused by increasing daylengths, 
indicating that seasonal fluctuations in rooting may be caused by changing 
photoperiods. 
Stock plants of several species grown under long days (LD stock 
plants) promote the rooting of cuttings (53, 55). Accelerated rooting 
and larger, more-branched root systems (37, 46), increased root number 
(33, 62), and better rooting percentages (61, 62) have been reported. 
LD stock plants possibly manufacture more photosynthate, resulting in 
larger energy reserves for the metabolic activities of rooting. Growth-
promoting substances also may be present in larger quantities (61). 
In some instances, cuttings from stock plants grown under short days 
(SD stock plants) root better than LD stockplant cuttings. Kelley (41) 
reported that holly cuttings from SD stock plants grew longer and more 
4 
numerous roots. Steponkus and Hogan (54) demonstrated this with Albelia 
grandiflora cuttings, but found no correlation between the amount of re-
ducing sugars, total nitrogen or growth promoters in the stock plants and 
the degree of rooting. 
Length of photoperiod during propagation also may affect rooting. 
Holly cuttings rooted under long days produced longer, more-branched roots 
compared with cuttings rooted under short days (41). Similarly, Pokorny 
and Kamp (47) found that the rooting of carnation cuttings was enhanced 
by a long day length. They showed that optimum rooting occurred with cut-
tings taken from SO stock plants and rooted under long days. The poorest 
rooting occurred under the reverse conditions. It was concluded that the 
photoperiodic effects on the stock plants and cuttings acted independently 
and were additive on the rooting response. 
While there is a better likelihood of enhanced rooting under long 
photoperiods, Hess (37) concluded that the rooting responses to photo-
period are quite variable and that no generalizations are possible. 
Effect of IBA and 8-9 on Rooting 
IBA 
IBA commonly is used to promote the rooting of difficult-to-root cut-
tings. Effects of IBA include: accelerated rooting (23), increased root 
number (17, 39, 59), and increased root dry weights (47). In earlier work, 
Cooper (16) and Thimann and Koepfli (53) showed that indoleacetic acid 
(IAA) markedly increased rooting. However, IAA is very unstable in light 
and is easily destroyed by IAA oxidizing systems in plants (40, 57). 
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Synthetic auxins, such as IBA, resist oxidative destruction and are much 
more stable in light than IAA (32, 39). 
The exact mechanism of auxin-enhanced rooting is not known. Snyder 
(53) concluded that auxin only acts in part of the rooting process be-
cause rooting has not always occurred when auxin has been present in ade-
quate amounts. Altman (1) theorized that intrinsic physiological gradi-
ents, such as growth regulator levels and activities, cofactors and nutri-
ents, undergo local changes during root initiation. He further contended 
that these gradients are interrelated and hormonal treatment responses 
will depend on the interaction of these factors. 
Carbohydrates and nitrogenous substances, produced in the leaves, 
are essential for adventitious rooting, and a sufficient supply must be 
transported to the base of the cutting (53, 59). Current theories propose 
that IBA increases the rate of carbohydrate transport from the leaves to 
the base, which enhances rooting. Hess (39) demonstrated that increased 
carbohydrate levels induced by girdling resulted in better rooting. This 
is supported by Breen and Muroaka (11), who found that the bases of IBA-
treated plum cuttings contained higher levels of 14C-photosynthate and pro-
duced more roots than the control. They postulated that IBA creates a 
sink effect in the base of the cutting which accelerates the movement of 
carbohydrates to this area. 
Strydom and-Hartmann (56) found that IBA caused increased total nitro-
gen, protein, and amino acid contents, accompanied by an increase in 
asparagine. Asparagine is believed to represent the mobile form of the 
nitrogenous substances which are mobilized in the leaves and transported 
to the base of the cutting. They noted that higher respiration rates 
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occurred with the increase in nitrogen levels and it was concluded that 
IBA may accelerate metabolic processes that occur during root initiation. 
B-9 
The growth retardant B-9 commonly is used to control the height of 
pot plants such as chrysanthemums and poinsettias. This chemical also 
has been reported to stimulate the rooting of carnations and poinsettias 
(49), chrysanthemums (48), geraniums (34, 48), and other herbaceous spe-
cies (20, 50). B-9 also has promoted rooting of cuttings in some woody 
species (9, 18, 31, 48), while others responded only to IBA and not B-9 
( 23' 44). 
B-9 applied to geranium, chrysanthemum and poinsettia cuttings as a 
15 second aqueous dip at a concentration of 2500 ppm has resulted in the 
greatest number and weight of roots produced (34, 48, 49). Read and 
Hoysler (48) showed with geranium and dahlia cuttings that IBA at a con-
centration of 1000 mg/1 improved rooting, but not as well as B-9 at con-
centrations of 2500 and 5000 mg/1. These cuttings treated with B-9 were 
able to be potted 5-10 days earlier than untreated cuttings and the normal 
height and blooming time was unaffected. When B-9 and IBA have been ap-
plied in combination to geranium, dahlia, marigold and Protea cuttings, 
a tendency for earlier and heavier rooting has been noted (13, 48, 50). 
The mechanism by which B-9 affects root initiation is vague, but 
evidence suggests that endogenous rooting factors, other than auxin, are 
involved (18, 50). Heng and Read (34) in a mung bean bioassy found that 
no significant rooting differences were obtained between mung bean cut-
tings treated with extracts from B-9-treated and from untreated geraniums. 
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The extracts did not differ in active rooting chemicals and it was con-
cluded that B-9 did not function by modifying the levels of extractable 
root promotors. Recent findings indicate that B-9 may alter the levels 
of gibberellin and abscisic acid in its promotive effect on rooting. It 
is believed that the rooting capacity of cuttings is influenced in part 
by the relative endogenous levels of gibberellin andabscissicacid (15). 
Haissig (30) and others (15, 32, 42, 49, 50) have shown that gibberellin 
inhibits adventitious root formation. Haissig believes this results from 
the blocking of auxin action in some process of root formation after the 
roots initiate. Roy et al. (50) concludes that B-9 enhances rooting by 
lowering the endogenous gibberellin level, which is supported by Cathey's 
observation that gibberellin and growth retardants are mutually antagonis-
tic in altering plant growth (13). Becauseabscissic acid has been shown 
to stimulate the rooting of several species {2, 6, 15), B-9 also may act 
by promoting the biosynthesis ofabscissic acid (50). It is unlikely that 
B-9 promotes rooting by inhibiting auxin oxidation, but ethylene may be 
involved and is under investigation (18, 50). 
Rooting Cofactors 
Various explanations have been put forth explaining the reason why 
certain cuttings root poorly. Among these, Beakbane (3) and others (4, 
37) have found that a sclerenchymatous sheath derived from the primary 
phloem has been responsible in some cases for poor rooting. However, most 
cuttings do not exhibit this mechanical barrier to root emergence and 
Hess (35) believes that there is a biochemical factor which regulates 
rooting. 
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Stoltz (55) showed that auxin contents between easy and difficult-
to-root chrysanthemum cuttings were the same. This is supported by Biran 
and Halevy (6), who demonstrated that difficulties in the rooting of 
dahlia cuttings were not caused by differences in auxin levels or the 
abi 1 ity to transport auxin. Nevertheless, van Overbeek and Gregory (60) 
found that poor-rooting hibiscus cuttings were deficient in auxin and a 
11 factor 11 probably provided by the 1 eaves. 
It is believed that phenolic root-promoting factors or cofactors are 
required for rooting (24), even though some evidence exists that poor 
rooting may be caused by rooting inhibitors (6). Four rooting cofactors 
have been demonstrated from mung bean bioassays of Hedera helix extracts 
(26, 27, 36). Girouard (26) identified chlorogenic acid as a component 
of cofactor 2, but could not identify cofactor 1. Furthermore, it was 
found that cofactor 3 was made up of at least three parts: chlorogenic 
and isochlorogenic acids, and an unknown promoter. Hess (39) showed that 
cofactor 4 was a mixture of oxygenated terpenoid compounds, and it was 
present in easy-to-root varieties of hibiscus, but lacking in difficult-
to-root varieties. Girouard (26) determined that cofactor 4 had the high-
est activity and was the most abundant in easily rooted Hedera helix cut-
tings. This also was the case with chrysanthemums (55). Chin et al. (15) 
found that abscissic acid behaved similarly to the oxygenated terpenoids 
on chromatographic tests and hypothesized that cofactor 4 is abscissic acid, 
which antagonizes the anti-rooting action of gibberellin. 
Of substances corresponding to the cofactors, Hess (38) found that 
catechol had the greatest root-promoting activity. A strong synergism for 
rooting has been demonstrated with IAA and catechol and it is hypothesized 
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that this is due to decreased destruction of IAA in the presence of cate-
chol or that a IAA-catechol complex is formed which is more effective in 
promoting roots than either component alone (29). 
Gorter (28) showed that the phenolic substances which enhanced root-
ing also inhibited IAA oxidase. In addition, this study showed that the 
auxin ••synergists•• indole and a- and B-naphtol were more effective with 
IAA in rooting than the phenols. Since the synergists were determined to 
be coenzymes of pineapple IAA oxidase, it was postulated that they do not 
function with IAA oxidase, but constitute a preparatory action, making 
more cells able to react to IAA. 
Research has shown that easy-to-root cuttings contain higher levels 
of the four cofactors than difficult-to-root cuttings (37, 39). These 
co-factors originate in the leaves and are transported in the phloem to 
the base of the cutting (43). In assessing why cuttings are difficult to 
root, Hess (39) concluded this is due to one of two causes: (1) the cut-
ting may lack IAA because of IAA oxidase activity, in which case synthetic 
auxins are used; or (2) one or more cofactors may be missing or limiting, 
and the degree of rooting difficulty in the presence of a synthetic auxin 
is an expression of this condition. 
Anatomy of Adventitious Root Initiation 
Adventitious roots generally have an endogenous origin, forming near 
vascular tissues and growing outwards through tissues located outside the 
point of origin. Esau (21) notes that adventitious roots in dicot stems 
arise from the interfascicular parenchyma. Girouard (25) and Hartmann and 
Kester (32) support Esau whereby they found that adventitious roots tended 
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to originate between vascular bundles. In contrast, Carlson (12} and 
Snyder (52) found that adventitious roots originated from the pericycle in 
coleus and carnation cuttings. Esau (21) disputes such findings and states 
that the roots actually originated from the primary phloem. 
In studies with mung bean cuttings, Blazich and Heuser (8) found that 
phloem parenchyma cells underwent structural changes during the first 16 
hours in both the control and auxin-treated cuttings. This included the 
enlargement of nuclei and nucleoli, and increased density of the proto-
plasm. At 24 hours, phloem parenchyma cells of both the control and auxin-
treated cuttings began dividing repeatedly, producing densely cytoplasmic 
cells. This was the point of root initiation (21). Mitotically active 
cells included neighboring phloem, endodermal and inner cortical cells. 
However, Chandra et al. (14) did not detect mitosis until 36 hours after 
cutting. Well-developed root primordia have been shown in mung bean cut-
tings between 36-48 hours after cutting (8, 14). 
Exogenous auxin has been shown to increase both the cell number per 
root primordium and the number of macroscopically-visible root primordia 
(38). As the primordium advances outwards through the cortex,; differentia-
tion occurs, resulting in an epidermis, cortex and stele. The close prox-
imity of the primordium to the xylem and phloem allows rapid connection 
to the vascular system of the stem (12, 21, 25, 52). 
It appears that the advancing root primordium disposes of cells by 
physical and enzymatic means. Carlson (12), observing that a cavity formed 
in the tissue ahead of the advancing root, concluded that the cells were 
being dissolved. Blazich and Heuser (8) found similar results and assumed 
enzymatic action was responsible. Bonnett (10) showed that the outer walls 
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of the outermost cells of lateral root primordia contained coated 
vesicles. He hypothesized that they released hydrolases into the cortex, 
causing the protoplasm and vacuoles of the cortical cells to disappear and 
form spaces. The remaining cell walls were compressed against the advanc-
ing lateral root apex, forming an investing mantle. While such spaces 
may well be due to enzymatic action, the possibility exists that they may 
be artifacts resulting from the procedures used in preparing the material 
for microscopic observation. 
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SECTION I. 
EFFECT OF PHOTOPERIOD ON THE ROOTING 
OF Il1PATIENS PLATYPETALA TERMINAL STEM CUTTINGS 
13 
INTRODUCTION 
The rooting response of cuttings from some species has been shown to 
be affected by photoperiod. Stock plants of several species grown under 
long days promoted the rooting of cuttings (53, 55). Accelerated rooting 
and larger, more-branched root systems (37, 46), increased root number 
(33, 62), and better rooting percentages (61, 62) have been reported. How-
ever, holly cuttings rooted the best when taken from stock plants grown 
under short days (41). 
It has been proposed that the photoperiod under which the stock plants 
are grown may exert an influence on the rooting of cuttings, and that op-
timum rooting occurs during photoperiods which increase carbohydrate levels 
in the stems of stock plants. Growth-promoting substances also may be 
present in larger quantities (32, 61). However, other findings have con-
tradicted this assumption (54). 
The photoperiod during propagation also may affect rooting. Holly 
cuttings rooted under long days produced longer, more-branched root sys-
tems compared with cuttings rooted under short days (41). With carnation 
cuttings, optimum rooting occurred when cuttings taken from SD stock plants 
were rooted under long days (47). The poorest rooting occurred under the 
reverse conditions. It was concluded that the photoperiodic effects on the 
stock plants and the cuttings acted independently and were additive on the 
rooting response. 
While many studies have shown that enhanced rooting occurred under 
long photoperiods, one author concludes that the rooting responses to pho~ 
toperiod are quite variable and no generalizations are possible (37). 
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The purpose of this study is to investigate seasonal rooting fluc-
tuations of Impatiens platypetala and to determine the effect of photo-
period during stock plant growth and during the propagation period on the 
rooting of cuttings. 
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MATERIALS AND METHODS 
Eight inbred lines of I. platypetala stock plants served as the 
source of cuttings for the seasonal rooting study conducted April 3-15 and 
June 16-28, 1978. Fifteen cuttings 10 to 12 em long were taken from each 
line and all flower buds and lateral shoots were removed. The cuttings 
were stuck 4 em apart in flats filled with perlite in a randomized com-
plete block design. The interval of mist application, controlled by a 
counter balanced screen, was adjusted to every 10-12 minutes for 10 sec-
onds in April and to every 8-10 minutes in June. At the end of 12 days, 
the cuttings were removed and the number of roots per cutting were counted. 
An analysis of variance procedure was performed to test for statistical 
significance between lines and between lines and months. 
For the 2 inbred lines used for the photoperiod study, 10 stock plants 
of uniform size from each line were given photoperiodic treatments from 
November 15, 1978 through February 8, 1979. Half of the stock plants from 
each line received a short day (SO) treatment, which was the natural day-
length that started at 9 hours and 52 minutes, decreasing to 9 hours and 
15 minutes on December 20, then increasing to 10 hours and 30 minutes by 
the end of the treatment. The other half received long days (LD) that 
consisted of the natural daylength plus a nightly illumination from 11:00 
p.m. to 2:00a.m. Lighting was provided by fluorescent and incandescent 
lamps in white reflectors suspended 0.8 meters above the plants to give a 
minimum light intensity at plant level of 162 ~Em- 2sec- 1 . 
On February 9, 6 terminal stem cuttings approximately 10 to 12 em in 
length were taken from each of 10 stock plants of 2 selected lines, and 
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the cuttings were excised from the stock plants immediately below a node. 
All flower buds and lateral shoots were removed and one-half of the cut-
tings from each source were placed in the propagation bench under short 
days and the other half under long days. 
The cuttings were stuck in 5.5 em plastic pots containing perlite 
that were spaced 8 em between centers, so that 4 rows of 15 cuttings were 
present for the 2 photoperiodic treatments in a completely randomized de-
sign. To eliminate any border effect, an outer row of cuttings was placed 
around the periphery of the 2 groups of 60 cuttings. Short days then 
ranged from 10 hours and 30 minutes to 11 hours; Long days were provided 
by 2-100 watt incandescent lamps suspended 0.8 meters above the cuttings 
to give a minimum light intensity of 32 ~Em- 2sec- 1 at plant level. Mist 
was applied every 10-15 minutes for 10 seconds during the day and a bottom 
heat of 21°C was used during the propagation period. 
On February 21, the cuttings were removed from the propagation bench 
and analyzed. The number of roots per cutting and the root growth index 
(7), which is the average length of the 2 longest and 2 shortest roots, 
was determined. An analysis of variance procedure was performed to test 
for statistical significance. 
17 
RESULTS AND DISCUSSION 
Table 1 shows that the first 3 lines rooted significantly better than 
the other 5 lines in April, 1978. Line 61403 was intermediate in rooting, 
while the remaining 4 lines rooted poorly with line 7707-2 rooting the 
poorest. Rooting for the poor-rooting lines improved dramatically during 
June, while improvement for the good-rooting lines was much less, indi-
cating a significant interaction between lines and seasons. Line 7707-2 
showed the best improvement and its June response was not statistically 
different from the 3 lines that produced the most roots in April. The 
rooting improvement of line 61403 was greater than the 3 best rooting 
lines of April, but not nearly as much as the 4 lines rated the poorest 
in April. The maximum difference between lines in mean root number greatly 
decreased from approximately 20 in April to only 6 in June. 
The rooting capacity of poor-rooting lines of I. platypetala cuttings 
is greatly affected by the environment, while the good-rooting lines are 
much less affected. Comparing the root number per cutting of lines 61741 
and 61747 in February with bottom heat and April without bottom heat 
(Tables 1 and 2), it can be seen that they rooted better in February. It 
is, therefore, reasonable to hypothesize that the warmer greenhouse tem-
peratures in June were a large contributing factor for improved rooting, 
particularly among the poor-rooting lines. This is supported by findings 
of Dykeman (19), who found that chrysanthemum and forsythia cuttings, when 
rooted at higher temperatures, responded with increased root number. The 
reason may be that auxin activity is much greater at higher temperatures, 
as noted by Scott (51). The lack of response of the better-rooting lines 
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Table 1. Effect of time of year on the root number ger cutting of 
selected Impatiens platypetala lines, 1978 
Line No. Apri 1 June 
7708-4 31.07 a 31.20 a 
60823 27.07 b 28.27 abed 
61435 26.67 b 28.60 abc 
61403 21.67 c 25.20 de 
61747 14.93 d 24.67 e 
61741 14.20 de 26.87 cde 
63711 12.53 de 26.27 cde 
7707-2 11.67 e 29.47 ab 
a Mean separation within columns by the Waller-Duncan K-ratio T-test, 
5% level. Each value represents the mean of 15 cuttings. 
Table 2. Influence of photoperiod during the propagation period on the a 
rooting of Impatiens platypetala cuttings during February, 1979 
Line No. Propagation daylength 
61741 Long 
61747 Long 
61741 Short 
61747 Short 
Root No. 
20.49 
19.39 
18.26 
20.87 
Root growth index 
(mm) 
40.05 
38.59 
40.15 
39.07 
aValues are not statistically significant at the 5% level. Each 
value represents the mean of 30 cuttings. 
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to the June temperatures seems to contradict this, indicating that auxin 
may not be a 1 imiting factor in these 1 ines because the warmer temperatures 
were not beneficial. 
Even though cuttings rooted better in February with bottom heat and 
lower light intensities than in April, high light intensities of June can 
not be ruled out as a factor for the improved rooting that was observed. 
The high light intensity would enable the cuttings to more efficiently 
manufacture and utilize photosynthates for use in the metabolic activities 
of rooting {31). This again would apply more towards the poor-rooting 
cuttings. Stoltz (55) indicated that improved rooting of chrysanthemum 
cuttings during consecutive runs from March through June was caused by in-
creasing daylengths when, in fact, it may have been caused by temperature 
variation or possibly by changes in light intensity. 
Variation of the photoperiod for the stock plants did not cause any 
difference in the root number per cutting or in root growth index. Table 
2 gives data on the effect of propagation daylength and it shows that the 
root growth index again was not affected. However. the root number was 
slightly affected in that line 61741 tended to produce 2 fewer roots on 
the average when propagated under short days. Since these results are so 
small, it may be that they are due more to random variation than to photo-
periodic effects. 
Evidently, photoperiodic treatments on stock plants or during propa-
gation had no promotive effect on the carbohydrate level of ·I. platypetala 
that would enhance rooting as stated by other authors (31, 60). Most 
likely, the carbohydrate levels in the stems were not affected by photo-
period, which was found to be the case in another study (53). 
20 
Although stock plant photoperiodic treatments did not influence root-
ing~ they did have a morphological effect on the plants as shown in Figure 
1. Plants 1 abe 1 ed 'L' were grown under 1 ong days and Figures la, b, c show 
that LO plants had much longer internodes and a more spreading growth habit 
than did SO plants. LO plants also tended to have more flowers than SO 
stock plants and this is best depicted in Figure lc. Figure ld shows that 
line 63304 flowered equally well under both photoperiods. The fact that 
the LO stock plants grew more rapidly than the SO stock plants would lead 
to the assumption that they would have less carbohydrates in the stems. 
Thus, the cuttings taken from them would not root as well as cuttings taken 
from the SO stock plants. Since this was not the case, the LO stock plants 
evidently were able to maintain a sufficient supply of carbohydrates for 
rooting in spite of greater metabolic activities. The fact that the LO 
stock plants tended to have more flowers indicates that I. platypetala is 
a quantitative long day plant with respect to flowering. It is known that 
flowering can inhibit adventitious rooting, but the fact that cuttings from 
LO and SO stock plants did not differ in rooting suggests that this is not 
a factor in this case. 
The variation in rooting response between April and June of I. platy-
petala is probably attributable not to photoperiod, but rather to tempera-
ture by the findings of this study. Therefore, cuttings from poor-rooting 
lines of this Impatiens should be propagated using bottom heat during the 
winter months, if possible. Further studies involving both light inten-
sity and temperature should be carried out using I. platypetala to deter-
mine if light intensity is a factor for the improved rooting that was ob-
served during June. 
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Figure 1. Effect of photoperiod on the growth and flowering of Impatiens stock plants 
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INTRODUCTION 
Although most of the cultivars of the New Guinea-type Impatiens root 
quite readily, there are many otherwise-desirable breeding lines of this 
crop that root very slowly. Enhancement of the rooting of cuttings from 
poor-rooting species by indolebutryic acid (IBA) has proven to be excel-
lent when it has been applied as an alcohol solution to the base of these 
cuttings. Accelerated rooting (23), increased root number (17, 39, 59) 
and increased root dry weights (58) have been demonstrated. 
Another chemical showing promise is the growth retardant succinic 
acid-2, 2-dimethylhydrazide (B-9). B-9 has been reported to stimulate 
the rooting of carnations and poinsettias (49), chrysanthemums (48), gera-
niums (34, 48), and other herbaceous species (20, 50). B-9 applied to 
various herbaceous species as a 15 second aqueous dtp at a concentration 
of 2500 mg/1 has resulted in the greatest number and weight of roots pro-
duced (34, 48, 49). Geranium and dahlia cuttings treated with IBA at a 
concentration of 1000 mg/1 improved rooting, but not as well as B-9 at 
concentrations of 2500 and 5000 mg/1 (58). When B-9 and IBA have been ap-
plied in combination to geranium, dahlia, marigold, and Protea cuttings, 
a tendency for heavier rooting has been noted (18, 48, 50). 
The purpose of this study is to determine the effects of B-9 and IBA, 
applied separately and in combination, on the rooting response of terminal 
stem cuttings of both easily-rooted and difficult-to-root lines of I. 
platypetala. 
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MATERIALS AND METHODS 
The plant material used in these experiments was chosen because of 
its inbred nature, which would allow it to be used in future experiments 
concerning the genetics of rooting potential. The term poor-rooting, 
therefore, only indicates the relative rooting potential of the lines 
used and not the lowest rooting potential found within the New Guinea-
type Impatiens. 
Fourexperiments, utilizing both good- and poor-rooting inbreds of 
I. platypetala! were conducted during spring and summer of 1979. For 
each experiment, terminal stem cuttings, 10 to 12 em in length, were taken 
from stock plants of similar age and size. The cuts were made just below 
a node and all flowers, flower buds, and lateral shoots were removed from 
the cuttings. 
The solutions of B-9, IBA, and combinations thereof were prepared im-
mediately before the basal 10 mm of each cutting was dipped in the treat-
ment solution. Cuttings treated with IBA were dipped for 5 seconds in a 
solution of this chemical in 50 percent alcohol (18, 32). B-9 treatments 
involved a 15 second dip in an aqueous solution, and those cuttings treated 
with a B-9 + IBA solution were dipped for 15 seconds. Cuttings dipped for 
15 seconds in distilled water represented the control. Immediately after 
treatment, the cuttings were stuck in 5.5 em plastic pots filled with 
perlite that were spaced 8 em between centers. A row of cuttings was 
placed around the periphery of the treated cuttings to eliminate border 
effects. The ambient greenhouse temperature was continuously monitored 
1see Section I of this thesis. 
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by a recording thermograph placed next to the cuttings. Shade cloth was 
suspended above the cuttings during the second through fourth runs to re-
lieve the water stress of the cuttings due to the high summer temperature 
and light intensity. Mist application was controlled by a counter bal-
anced screen that was adjusted to apply mist for 10 seconds approximately 
every 10 minutes during the daytime. The experimental design employed a 
2x2 factorial in a randomized complete block arrangement for the first 3 
experiments, while the fourth one was just a randomized design. 
Upon termination of each experiment. the number of roots per cutting 
were counted, and for the first experiment, a root growth index (RGI) (7}, 
which is the average length of the 2 shortest and longest roots, was mea-
sured. In the subsequent experiments, this was discarded in favor of tak-
ing the dry root weight per cutting to more accurately assess the overall 
root system response. This was accomplished by excising the roots and dry-
ing them in a 70°C oven for 48 hours before weighing them .. An analysis of 
variance procedure was performed on the data and the means of all statis-
tically-significant effects were separated using the ~~aller-Duncan K-ratio 
T-test at the 5 percent level. 
The first experiment (April 6-18) used two poor-rooting lines that 
were treated with IBA and B-9 at concentrations of 1500 and 2500 mg/1. 
The 8 treatments and the control were replicated 4 times with 2 observa-
tions·per replication. 
The second experiment (June 20-July 2) used one poor-rooting line 
and the concentrations of the two chemicals were altered to 1000 and 2000 
mg/1. The experimental treatments were replicated 7 times. 
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The concentrations of B-9 were raised to 4000 and 6000 mg/1 for the 
third experiment (August 16-28) and IBA was used at 750 and 1000 mg/1. 
The experiment was replicated 5 times and one good- and one poor-rooting 
line was used. 
The final experiment of September 14-26 treated the same 2 lines 
used in experiment no. 3 with B-9 at markedly higher concentrations of 
6000, 10,000, and 12,000 mg/1, and IBA at 250, 500, and 1000 mg/1. The 
treatments were replicated 5 times with 2 cuttings per replication. 
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RESULTS 
IBA applied alone dramatically increased the root number in all ex-
periments, and IBA at 1000 mg/ml or higher generally doubled the root 
numbers when compared with the control as shown in Tables 3, 4, 5, and 6. 
A concentration of the chemical as low as 250 mg/1 significantly increased 
the root number per cutting as shown in Table 6. Figure 2a shows that the 
IBA-treated cuttings had much more vigorous, compact root systems than 
untreated cuttings and that the roots were not restricted only to the base 
of the cutting. This is clearly depicted by comparing Figures 2b and 2c, 
which also show the decreased root lengths corresponding to the signifi-
cant reduction of the RGI (Table 3). Tables 5 and 6 show a line X IBA in-
teraction where each increase in concentration of IBA significantly in-
creased the root number of line 61747, while the root number of line 
7708-4 was not significantly increased at concentrations above 500 mg/ml. 
The root dry weight generally was increased significantly by IBA, 
but not as much as was the root number. Table 5 shows an unexpected re-
sult in that the root dry weight of line 7708-4 significantly decreased 
when cuttings were treated with IBA at 1000 mg/1 as compared to the 750 
mg/1 treatment where each cutting averaged 7 fewer roots. However, when 
IBA was combined with B-9, the depression of the dry weight by the in-
creased concentration was not noted. 
Significant increases in root number did not always result in cor-
responding increases in root dry weights (Table 6). 
B-9 applied alone did not significantly enhance the rooting of any 
of the lines, although line 61747 showed a tendency for increased root 
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Table 3. Effect of B-9 and IBA on the rooting response per cutting for 
April 6-18, 1979a 
Root No. Root growth index (mm) 
Treatment (ms/1} Line 61747 Line 61741 Line 61747 Line 61741 
B-9 IBA Mean Mean Mean Mean 
1. 0 0 23.37 c 25.75 b 39.72 a 42.44 a 
2. 1500 0 26.50 c 20.00 b 33.59 ab 35.28 b 
3. 2500 0 28.25 be 23.37 b 33.87 ab 32.22 be 
4. 0 1500 36.25 ab 52.62 a 25.69 c 25.34 cde 
5. 0 2500 37.87 a 44.37 a 20.75 c 20.34 e 
6. 1500 1500 39.75 a 48.37 a 27.25 be 22.84 de 
7. 1500 2500 38.62 a 52.37 a 23.25 c 23.81 de 
8. 2500 1500 35.87 ab 45.87 a 26.37 c 27.90 cd 
9. 2500 2500 43.75 a 47.37 a 20.91 c 26.12 cde 
aMean separation within columns by the Waller-Duncan K-ratio T-test, 
5% level. Each value represents the mean of 4 replications. 
Table 4. Effect of B-9 and IBA on the rooting response per cutting for 
June 20-July 2, 1979a 
Treatment (mg/1) Root No. Root drx weight (g} 
B-9 IBA f•1ean Mean 
1. 0 0 24.28 d 0.015 c 
2. 1000 0 27.14 d 0.019 be 
3. 2000 0 28.28 d 0.020 be 
4. 0 1000 58.85 be 0.027 a 
5. 0 2000 65.00 ab 0.024 ab 
6. 1000 1000 49.71 c 0.028 a 
7. 1000 2000 49.43 c 0.027 a 
8. 2000 1000 48.28 c 0.024 ab 
9. 2000 2000 72.00 a 0.028 a 
aMean separation within columns by the Waller-Duncan K-ratio T-test, 
5% level. Each value represents the mean of 7 replications of line 61741. 
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Table 5. Effect of B-9 and IBA on the rooting response per cutting for 
August 16-28, 1979a 
Root No. --Root dry weight (g) --
Treatment ~mg/1) Line 61747 Line 7708-4 Line 61747 Line 7708-4 
B-9 IBA Mean Mean Mean Mean 
1. 0 0 38.20 c 23.60 b 0.029 ab 0.015 e 
2. 4000 0 34.80 c 27.60 b 0.021 b 0. 020 de 
3. 6000 0 35.20 c 25.80 b 0. 024 b 0.020 de 
4. 0 750 40.20 be 59.80 a 0.027 ab 0.037 ab 
5. 0 1000 60.80 a 67.20 a 0.034 a 0.027 cd 
6. 4000 750 57.60 ab 60.60 a 0.030 ab 0.031 be 
7. 4000 1000 48.60 abc 62.00 a 0.029 ab 0.033 abc 
8. 6000 750 59.00 a 61.40 a 0. 035 a 0.037 ab 
9. 6000 1000 51.60 abc 63.80 a 0.034 a 0.040 a 
Overall means 49.09 a 47.33 a 0.029 a 0.029 a 
aMean separation within columns and between overall means by the 
Waller-Duncan K-ratio T-test, 5% level. Each treatment represents mean 
of 5 replications. 
Table 6. Effect of B-9 and IBA on the rooting response per cutting for 
September 14-26, 1979a 
Root No. -- Root dry weight (g) ---
Treatment Line 61747 Line 7708-4 Line 61747 Line 7708-4 
~1ean Mean Mean Mean 
1. Control 24.1 d 36.0 c 0. 021 be 0. 024 be 
2. 250 mg/1 IBA 33.7 c 51.3 b 0. 023 ab 0.023 be 
3. 500 mg/1 IBA 43.9 b 66.1 a 0.024 ab 0.027 ab 
4. 1000 mg/1 IBA 52.5 a 73.0 a 0.028 a 0.033 a 
5. 6000 mg/1 B-9 28.6 cd 32.4 c 0. 017 c 0. 019 cd 
6. 10,000 mg/1 B-9 31.1 cd 28.9 c o. 020 be 0.015 d 
7. 12,000 mg/1 B-9 29.8 cd 33.2 c 0.021 be 0.019 cd 
Overall means 34.8 b 45.8 a 0.022 a 0.023 a 
aMean separation within columns and between overall means by the 
Waller-Duncan K-ratio T-test, 5% level. Each treatment mean represents 
5 replications. 
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Figure 2. Effect of 8-9 and IBA on the rooting response of I. platypeta,la 
terminal stem cuttings 
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number as shown in Tables 3 and 6. Figure 2c shows the similarity between 
the treated and untreated cuttings. However, B-9 did significantly de-
crease the RGI of line 61741 (Table 3} and the root dry weight of line 
7708-4 at 10,000 mg/1 (Table 6). 
IBA and B-9 applied in combination enhanced rooting, but not sig-
nificantly better than IBA alone, although there were tendencies in this 
direction (Tables 3, 4, 5). An interaction occurred between the 2 chemi-
cals in experiment 2, when the root number varied from 65 to 49.4 to 72 
as the B-9 level changed from 0 to 1000 to 1000 mg/1 with IBA at 2000 mg/1, 
but remained relatively constant with IBA at 1000 mg/1 (Table 4). In con-
trast, Table 5 shows that the root number of line 61747 significantly in-
creased as B-9 was raised from 0 to 6000 mg/1 while IBA was held at 750 
mg/l, but it was not affected significantly with IBA at 1000 mg/1. Table 
3 shows that the 2 chemicals combined decreased the RGI compared to the 
control, but again, this was not statistically different than IBA. 
An unexpected observation is that line 61747 rooted better in August 
than the good-rooting line 7708-4 when they were not treated (Table 5). 
This situation was reversed in September as shown in Table 6. The over-
all rooting response of these 2 lines was not statistically different 
in experiment 3 (Table 5), but in experiment 4, line 7708-4 had signifi-
cantly more roots than line 61747 (Table 6). 
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DISCUSSION 
IBA appears to be an excellent rooting chemical for this Iro~tiens, 
However, the line X IBA interaction noted previously indicates that these 
lines have different optimum IBA concentrations for enhanced roottng. The 
reduction of the RGI by IBA in experiment 3 probably would account for the 
smaller than expected increases in root dry weights for each increasing 
concentration of IBA. This also may be the main reason for the decreased 
dry weights found in experiment 3 at 1000 mg/ml. It has been proposed by 
Strydom and Hartmann (56) that IBA stimulates rooting by increasing the 
metabolic rate in the base of the cutting. Therefore, these data suggest 
that the greater rooting activity resulted in more competition between the 
emerging roots for the photosynthates required for elongation. This prob-
ably led to less root growth beyond the epidermis and the smaller than 
expected increases in root dry weights. 
The fact that the adventitious roots on the treated cuttings were not 
restricted to the base where the IBA was applied indicates that this 
Im~tiens is capable of transporting a significant amount of IBA acropetal~ 
ly in the stem to affect root initiation above the area of application. 
This finding is in contrast to the usual case where most of the IBA re~ 
mains at the point of application, as noted by Altman (1). 
The results of this study suggest that B-9 is not a good chemical 
for rooting I. platypetala cuttings. The fact that this chemical general-
ly did not significantly affect rooting points to the hypothesis that B-9 
did not lower the endogenous gibberellin levels at the base of the cut-
tings in order to promote rooting as suggested by Roy et al. (50). It 
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is also possible that the gibberellins upon which B-9 most effectively 
acts are missing in I. platypetala. This also could be due to some type 
of physiological barrier that prevents B-9 from acting upon the gibber-
ell ins. In a study by Pasutti and Weigle (45), New Guinea Impatiens were 
significantly reduced in height by B-9 only at exceedingly high concentra-
tions, supporting the above hypothesis. In contrast, those species that 
are retarded in height by s~9, such as chrysanthemums and poinsettias, 
have shown improved rooting when the cuttings have been treated with the 
chemical. However, the significant reduction of the RGI in experiment 3 
would indicate that B-9 has an inhibitory effect on root elongation in 
this species. 
While IBA and B-9 in combination generally enhanced rooting, the fact 
that this rooting was not statistically greater than IBA alone suggests 
that this was mainly due to IBA. However, tendencies in some of the ex-
periments toward better rooting with the combination rather than IBA 
alone indicate that B-9 may play a role in enhancing auxin behavior (48). 
While this may explain the interaction of the 2 chemicals with line 61747 
in experiment 3, it does not explain the decreased rooting in experiment 2. 
An assessment of the reversal of the rooting response of the untreated 
cuttings from the good- and poor-rooting lines exhibited in experiments 3 
and 4 would indicate that temperature is at least part of the explanation. 
The greenhouse temperature during experiment 3 averaged 23.7°C with a 
maximum daily average of 29.6°C versus a 22.5°C average and a maximum 
daily average of 27.6°C for experiment 4. Also of significance is that 
the daily maximum range for experiment 3 was 25.5 to 33.3°C, while during 
experiment 4 the range was 22.2 to 30°C. It was found previously that 
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poor-rooting lines of this Impatiens rooted much better wi.th warmer temper-
atures.2 This was the case in experiment 3 with line 61747. However, line 
7708-4 varied in its rooting response between experiments 3 and 4, whi.ch 
does not agree with earlier results where it showed little rooting varia-
tion to temperature differences. A possible explanation is that 7708-4 
has a low tolerance for light intensity and consequently rooted better in 
experiment 4 when the light intensity and water stress were not as great. 
Finally, the poor-rooting lines responded well to IBA indicating 
that endogenous auxin (IAA} was limiting, possibly because of IAA. oxidase 
activity (39). The enhanced rooting during warmer temperatures may have 
been caused by increased auxin activity {9, 50) that was able to overcome 
the effects of IAA oxidase. Or, as a study by Tang and Bonner (57} has 
shown, IAA oxidase is most active between 1 and 25°C. With the tempera-
ture during experiment 3 frequently exceeding 30°C, the reduced activity 
of this enzyme may have enabled IAA to more effectively initiate roots in 
the untreated cuttings of line 61747. 
On this basis, it seems unlikely that the rooting ability of poor-
rooting lines of I. platypetala is influenced by a lack of rooting co-
factors, which were found to have been limiting in other poor-rooting 
plants (26, 27, 32, 36, 37, 33, 39}. 
2see Section I of this thesis. 
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SECTION II I. 
ANATOMY OF ADVENTITIOUS ROOT INITIATION 
AS AFFECTED BY IBA AND B-9 
38 
INTRODUCTION 
In order to more effectively propagate New Guinea~type Impatiens by 
means of terminal stem cuttings, it is desirable to determine the time 
sequence involved in adventitious root production. Adventitious roots 
generally form near vascular tissues and grow outwards through tissues 
located outside the point of origin. Esau (21) states that adventitious 
roots in dicot stems arise from the interfascicular parenchyma, and this 
also has been found by others (25, 32). As the root primordium advances 
outwards through the cortex of the stem, differentiation occurs, result-
ing in an epidermis, rootcap, and the beginnings of the vascular cylinder 
and cortex. The close proximity of the primordium to the xylem and phloem 
allows rapid connection to the vascular system of the stem (12, 21, 25, 
52). 
The purpose of this study is to determine if Indolebutyric acid (IBA) 
and succinic acid-2, 2-dimethylhydrazide (B-9) have any effects on the 
anatomy of adventitious root production of I. platypetala terminal stem 
cuttings. 
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MATERIALS AND METHODS 
Terminal stem cuttings of I. platypetala, 10-12 em in length, were 
excised from stock plants immediately below a node and dipped either in an 
IBA solution of 2500 mg/1 for 5 seconds, or in a B-9 solution of 2500 mg/1 
for 15 seconds. Cuttings dipped for 15 seconds in distilled water repre-
sented the control. The cuttings were placed in the propagation bench and 
the intermittent mist, controlled by a counter balanced screen, was acti-
vated to maintain a water film on the leaf surfaces. Starting 24 hours 
after treatment, cuttings were harvested from each of the treatments at 
24 hour intervals over a period of 5 days. The basal 1 em of each cutting 
was excised and placed for 24 hours in a fixative consisting of formalin, 
acetic acid, and alcohol (5). The stem sections were dehydrated in al-
cohol and xylene and embedded in paraffin for sectioning at a thickness 
of 25 ~m. The procedure by Berlyn and Miksche (5) was used for processing 
the material, and this involved a staining time of 30 minutes in safranin 
followed by 10 dips in 30 seconds in chlorazol black E. 
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RESULTS AND DISCUSSION 
Adventitious roots in I. platypetala terminal stem cuttings were 
found to originate from the cambium between vascular bundles, which is one 
of the sites for root initiation as noted by Fahn (22). Figure 3a shows 
potential areas of rooting in a zero-hour section. 
Root initiation occurred in both the treated and untreated cuttings 
between 24-48 hours. At 48 hours, cambial cells were dividing and had 
prominent nuclei and dense cytoplasm, but no distinct root initial was 
evident (Figure 3b). Other sections, however, depict a more advanced 
development, with several rows of dividing cells forming 2 distinct root 
initials (Figure 3c). This variation in the degree of root initial devel-
opment was present in all the cuttings at 48 hours. The lack of effect 
of IBA on root initiation is in agreement with findings by Blazich and 
Heuser (8) with mung bean cuttings. 
Differentiation of the root initials was evident at 96 hours in all 
the cuttings. Figure 3d shows parenchyma cells adjacent to a vascular 
bundle differentiating into xylem to provide a vascular connection to the 
proximal end of the primordium, in agreement with Esau (21). Figure 4a 
shows developing spaces in the cortex of the stem ahead of an advancing 
primordium. No distinct rootcap, vascular cylinder, or cortex yet was 
evident at this time. 
Consistent with the findings of others (12, 21, 25, 52), the vascular 
connection of the primoridum to the stem was easily accomplished because 
of the closeness of the primordium to the vascular bundles. The fact that 
the parenchyma cells were able to differentiate into xylem between 72 and 
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Figure 3. Photomicrographs of cross sections from I. platypetala stems at 0, 48 and 96 hours 
a. Section at 0 hours (4x) 
b. Cambium at 48 hours showing dividing cells {200x) 
c. Two root initials at 48 hours (lOOx) 
d. Newly differentiated xylem connecting the primordium and vascular bundle at 96 hours 
V = vascular bundle, X = differentiated xylem (lOOx) 
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Figure 4. Photomicrographs of cross sections from I. plarypetala stems at 96 and 120 hours 
a. Developing space ahead of primordium at 96 hours (200x) 
b. Section of a control cutting at 120 hours showing emerging root primordia (4x) 
c. Proximal end of a primordium at 120 hours showing protoxylem and cortex (100x) 
d. Close up of C showing protoxyl em and cells destined to become metaxyl em (200x) 
44-
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96 hours indicates that the vascular connection of the primordium to the 
stem occurs suddenly and rapidly once the developing root reaches a cer-
tain size. The developing spaces in the cortex of the stem observed in 
this study also have been noted by Carlson (12} and Blazich and Heuser (8}. 
They believe the spaces are caused by enzymatic action of the primordium. 
Bonnett (10) found that lateral root primordia contained coated vesicles 
and he postulated that these organelles released hydrolases into the cor-
tex, causing the cells to collapse and form spaces. It is logical to as-
sume, therefore, that the primordia of I. platypetala destroyed cortical 
cells in a similar manner. 
At 120 hours~ a remarkable elongation had occurred, and the primordia 
had either emerged from the stem or were close to emergence (Figure 4b). 
Figure 4b also shows considerable space ahead of the primordia nearing 
emergence. Figure 4c shows a primordium in which protoxylem with annular 
thickenings is differentiating on both sidesofthelightlystained center. 
Figure 4d shows the elongated cells in this area that will become the 
metaxylem. Along with vascular development, the primordia possessed root-
caps (Figure Sa} and the cortex is just evident in Figure 4c and 5b. 
The only difference in root development related to treatment occurred 
in the number of primordia. It is clearly evident that the control (Figure 
4b) and the B-9 treatment (Figure 6a) have lower numbers of root primordia 
than the IBA treatment (Figure 6b}. In Figure 6c, a more apical section 
of the IBA-treated stem illustrates that the root primordia have not 
emerged yet at this location, even though the differentiation is just as 
advanced (Figure 6d) as the primordia developing in the bases. The smaller, 
less elongated root primordia, located farther from the point of IBA 
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Figure 5. Photomicrographs of cross sections from I. platypetala stems at 120 hours 
a. Primordium showing a rootcap (lOOx) 
b. Primordium showing the cortex (lOOx) 
47 
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Figure 6. Photomicrographs of cross sections from I. platypetala stems at 120 hours 
a. Section of a B-9-treated cutting (4x) 
b. Section of an IBA-treated cutting (4x) 
c. Section taken 5 mm above the section in b (4x) 
d. Primordium from c showing cortex, rootcap and differentiating vascular cylinder 
(lOOx) 
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application than the emerging primordia, indicate that the ability of IBA 
to increase rooting is dependent on how far it must be transported from 
the point of application. 
The absence of protoxylem in Figure 6d can be explained by the sec-
tioning plane angle through the primordium. The protoxylem was missed and 
the dark streaks on both sides of the developing metaxylem probably are 
phloem. 
It appears that the very rapid primordium elongation is stimulated by 
its vascular connection to the stem between 72 and 96 hours. The observed 
deve 1 opment of the protoxyl em before that of the inner, larger metaxyl em 
is consistent with Esau•s findings (21}. The primordia of this Impatiens 
upon emerging from the stem have all the major parts of the root. How-
ever, because the protoxylem has formed only partially and the metaxylem 
has not formed, the emerging primordia are not capable of supplying any 
appreciable water to the cutting. The spaces ahead of the primordium, be-
ing considerably larger than at 96 hours, suggest that enzymatic action is 
still degrading the cells in the path of the primordium. The lack of con-
tact between the cortex and the primordium indicates that the hydrolases 
released earlier when there was contact presumably are able to function 
for relatively long periods of time without being replenished. Neverthe-
less, it can not be ruled out that these spaces may be artifacts resulting 
from the procedures used in preparing the material for microscopic obser-
vation (10}. 
By knowing the time of root initiation, the findings by Dykeman (19} 
can be applied to more effectively root the cuttings of this Impatiens. He 
found that root initiation in many species best occurred in the range of 
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27-33°C, while elongation and development was best between 17-25°C. 
Therefore, it is recommended that a bottom heat of at least 30°C3 be 
applied to the base of the cuttings for the first 48 hours, followed by 
a temperature of 21°C until the cuttings are ready to be potted. 
3see Section I of this thesis. 
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SUMMARY 
The seasonal rooting fluctuations of I. platypetala terminal stem 
cuttings were found to be caused by temperature, rather than photoperiod. 
Temperatures above 30°C appear to be condutive for vigorous rooting, par-
ticularly among poor-rooting lines. IBA at concentrations ranging from 
250 to 2500 mg/1 improved the rooting of both good- and poor-rooting 
lines, but the optimum concentration varied among lines. In contrast, 
B-9 at a range of concentrations from 1000 to 12,000 mg/1 did not signifi-
cantly affect rooting. Evidently, B-9 is not capable of lowering the 
endogenous gibberellin level in the stem. B-9 and IBA did not affect the 
time of root initiation, which occurred between 24-48 hours after the cut-
tings were taken from the stock plants. However, IBA did increase the 
number of root primordia. 
While B-9 shows promise with other species as an effective, relative-
ly-inexpensive, rooting chemical, it was not effective for I. platypetala. 
However, based on the findings of the project, it would be desirable dur-
ing the winter months to treat the cuttings with IBA at a concentration of 
at least 250 mg/1 and root them using a bottom heat of approximately 30°C 
during the first 48 hours, after which 21° should be sufficient until the 
cuttings are ready for potting. 
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